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Comment
The Lupin alkaloids contain the 3,7-diazabicyclo[3.3.1]nonan-9-one nucleus, displaying various biological actions (Parthiban et al., 2009 (Parthiban et al., , 2010 Asakawa, 1995; Jeyaraman & Avila, 1981) . Since the biological actions mainly depend on the stereochemistry of the molecules, we examined the title compound, (I), to explore its stereochemistry in the solidstate.
In (I) ( Fig. 1) , the piperidone ring N1-C1-C2-C7-C5-C6 adopts a chair conformation, according to Cremer & Pople (1975) . The total puckering amplitude Q T is 0.623 (2) Å, and the phase angle θ is 2.7 (3)°. The piperidone ring N2 -C3-C2-C7-C5-C4 adopts a boat conformation with Q T = 0.799 (2) In the crystal, intermolecular N-H···O hydrogen bonds (Table 1) link the molecules into chains in [001], and these chains held together via weak N-H···F and C-H···F interactions (Table 1) .
Experimental
The 2,4,6,8-tetrakis-(2-fluorophenyl)-3,7-diazabicyclo[3.3.1] nonan-9-one was synthesized by successive Mannich condensations in one-pot, using 2-fluorobenzaldehyde (0.2 mol, 21 ml), acetone (0.05 mol, 3.7 ml) and ammonium acetate (0.1 mol, 7.7 g) in a 50 ml of absolute ethanol (Parthiban et al., 2008) . The mixture was gently warmed on a hot plate at 303 K (30° C) with moderate stirring till the complete consumption of the starting materials, which was monitored by TLC. At the end, the crude 3,7-diazabicycle was separated by filtration and gently washed with 1:5 cold ethanol-ether mixture. The X-ray diffraction quality crystals of pure 2,4,6,8-tetrakis-(2-fluorophenyl)-3,7-diazabicyclo-[3.3.1]nonan-9-one was obtained by slow evaporation from ethanol.
Refinement
N-bound H atoms were located in a difference Fourier map and refined isotropically. Other hydrogen atoms were fixed geometrically and allowed to ride on the parent carbon atoms with aromatic C-H = 0.93 Å, aliphatic C-H = 0.98 Å and methylene C-H = 0.97 Å. The displacement parameters were set for phenyl, methylene and aliphatic H atoms at U iso (H) = 1.2U eq (C) and for methyl H atoms at U iso (H) = 1.5U eq (C). In one of the 4-fluorophenyl group the F atom is disordered supplementary materials sup-2 Acta Cryst. (2013) . E69, o179 over two positions in a ratio 0.838 (4):0.162 (4).
Computing details
Data collection: APEX2 (Bruker, 2004); cell refinement: SAINT (Bruker, 2004); data reduction: SAINT (Bruker, 2004); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 (Farrugia, 2012); software used to prepare material for publication:
Figure 1
View of (I) showing the atomic numbering and 30% probability displacement ellipsoids. For the disordered atoms, only major part is shown. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and Rfactors based on ALL data will be even larger.
2,4,6,8-Tetrakis(2-fluorophenyl)-3,7-diazabicyclo[3.3.1]nonan-9-one
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) 0.0368 (10) 0.0416 (10) 0.0351 (9) 0.0020 (8) 0.0110 (8) −0.0013 (7) C4 0.0377 (10) 0.0348 (9) 0.0342 (9) −0.0026 (7) 0.0123 (8) −0.0016 (7) C5 0.0386 (11) 0.0348 (9) 0.0324 (8) −0.0029 (7) 0.0084 (8) 0.0012 (7) 0.0402 (10) 0.0455 (9) 0.0387 (8) 0.0055 (7) 0.0140 (7) 0.0106 (7) N2 0.0350 (9) 0.0349 (9) 0.0468 (9) −0.0021 (7) 0.0123 (7) 0.0028 (7) (15) C17-C16-C15 120.0 (3) C8-C1-C2 110.06 (16) C17-C16-H16 120.0 N1-C1-H1 108.8 C15-C16-H16 120.0 C8-C1-H1 108.8 C18-C17-C16 120.0 (3) C2-C1-H1 108.8 C18-C17-H17 120.0 C7-C2-C3 108.22 (15) C16-C17-H17 120.0 C7-C2-C1 106.54 (15) C17-C18-C19 118.9 (3) C3-C2-C1 113.34 (14) C17-C18-H18 120.5 C7-C2-H2 109.5 C19-C18-H18 120.5 C3-C2-H2 109.5 F2-C19-C14 118.1 (2) C1-C2-H2 109.5 F2-C19-C18 118.0 (2) N2-C3-C14 106.93 (15) C14-C19-C18 123.9 (2) N2-C3-C2 107.85 (15) C25-C20-C21 115.4 (2) C14-C3-C2 113.30 (15) C25-C20-C4 122.96 (18) N2-C3-H3 109.6 C21-C20-C4 121.63 (17) Symmetry codes: (i) x, −y+1/2, z−1/2; (ii) −x, y−1/2, −z+3/2; (iii) −x+1, −y, −z+2.
